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OFFICE OF
PREVENTION, PESTCIDES AND
TOXIC SUBSTANCES
MEMORANDUM
SUBJECT: EPA Id No.: 069001. Pyrethrum extract: Review of
rat chronic feeding/carcinogenicity study (IRDC
1990) and mouse carcinogenicity study (IRDC 1930; .
. Request for additional information concerning
these studies. ~ . T
TOX CHEM No.: 715
PC Nr.: 0635001
Barcode. No.: D190001, D 190005
Submissjon No.: S4384B7
FRCM: John Doherty Q a.}zﬂq }
Section IV, icol Branch I
Health Effec Division {7509C)
TO Alan Dixon/Bruce Sidwell

Product Manager #53
Special Review and Reregistration Division (7205C°

i i 3 » /ZQ~
THROUGH: Marion Copley, DVM, Section Head ~~~ JLL07 -_7
Section IV, Toxicology Branch I - - .
Health Effects Division (7509C) NKRS. P
I. CONCLUSION

The rat chronic feeding/carcinogenicity study (MRID No.:

415595-01) with pyrethrun extract was deterrined to be CORE
MINIMUM. The chronic feeding aspects of the study indicated a
NOEL and LEL cof 100 and 1000 ppm based primarily on non-
neoplastic liver patholcgy and hyperplasia in the {yroid of
males. The study indicated compound associated increases in

t

hyroid follicular cell adenomas in males at 1000 ppm and in

males and females at 3000 ppm. The males were alen associatad
with increases in skin keratoacanthomas at 3000 ppm. I
addition, the presence in the high dose groups of adenomas °1 ~=e

——

N

liver in females, parathyroid adenomas in males and cvarian theca

cell tumors will be referred to the Carcinogenicity Peer Review

committee for further evaluation. No additional series 8I-5 -
chronic feeding/ carcinogenicity study data are required at this .
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time. Some additional information related to the findings in
this study, however, is being requested by Toxicology Branch I.
Refer to item III.A.2 below.

The mouse carcinogenicity study (MRIv Yo.: 415594-01, with
pyrethrum extracc was determined tc be SUPPLEMENTARY but is
subject to upgrading. The registrant is being requested to
provide certain additional information particularly related to
the pathological findings in the lung as well as other
information. Refer to item III.B.2.a, b. and ¢ below.

II. Action Requested

The Pyrethrum Joint Venture has submitted a series 33-5
rat chronic feeding/carcinogenicity study and a scries 83-2 zouse
carcinogenicity study in order to satisfy the reregistration
requirements for pyrethrum extract. These studics are identified
in section IV below and were reviewed by the HFD contractor. The
DERs are attached. The following comments apply.

III. Toxicoloqy Branch Comments

A. Rat_chronic feeding/carcinogenicity study.
1. The study is identified in section IV helow.

2. The study w.s classified as CORE MINTMUM by the
contractor. Toxiculogy Branch-I (TB-I) consiaers the study
limitations indicated by the contractor (omission of analysis of
alkaline phosphatase and cholesterol) to be minor. The testing
laboratory should, however, be advised that future study
protocols should include these parameters.

In addition to the conclusions presented in the DER, it is
noted that the highest incidence of three additional tumors Types
are in the high dose group of males or females. These are:
adenomas in the parathyroid of males, adenomas in the liver af
females and ovarian theca cell tumors. TB-I does not at this
time consider that the data available justifies a conclusion that
these are compound related but will refer the incidence of these
to the Carcinogenicity Peer Review Committee for further
evaluation.

Do
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3. TB-} requests the registrant to provide historical
control data on the spontaneous occurrence for the following
tumor tyres:

-thyroid follicular adenomas and carcinomas
(also of include incidence of non-necpla<+ic
hyperplasia)

~keratoacanthoma

-liver adenomas and carcinomas

-ovarian theca cell tumors

-parathyroid adenomas and carcinomas

In addition, the registrant is requested to provide a
literature survey and present to the Agency an overview on what
evicence there is Zor chemical induction of keratoacanthoma in
any species.

B. Mouse carcinogenicity study.
1. The study is identified in section IV below.

2. The study was classified as SUPPLEMENTARY but is
potentially upgradable to an acceptable level. The following

additional information pertaining to this study must be
submitted. .

a. The registrant must provide a comprehensive resurwary s the
pathological findings in the lung. This resummary should -rnclucze
a comprehensive table which lists separate columns for:

-the individual animal number for all animals cn the study
2:.0 the day of sacrifice for that animal;

-presz.-~z cr absence of gross necropsy findings
(nctations such as N for nodules or M for masses zan De
used) ;

—the results of the first (single sectioning) reading
(notations such as A for adenoma and C for
carcinoma etc can be used}, other types of tumors
should also be indicated but clearly designated zs tc
their origin;

1'rhese data must be submitted in tabular form indicating the dats 2f tae
study, the supplier of the test animals and the incidence of tumors {oczh
benign and malignant) and the number of animals examined for each orgacs
1isted above for each study. The studies should be all from the IPDC
laboratory and be inclusive of the studies conducted 5 years crior to tle
study with pyrethrins and studies completed since completion 3f the ryrethrin
study. Historical control data for relevant non-neoplastic lesions iz zhe
organs showing possible compound related neoplasms should also be precv.iad.

3
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-the results of the second (serial sectioning) reading
(including the number of slides per animal actuclly
read), this column should indicate by the notation A or
. C the pr.sence <f an adenoma or carcinoma;
-+he number of distinct lung tumors per animal;
-the stage o: Jlevelopment and the size estimate of the
' lung tumors.

b. Historical control data3 for lung adenomas and carcinomas in
the CD mouse strain tested.

c. More detailed information on the preliminary dese range
finding study and the aborted attempt to conduct the definitive
study at 7000 ppm.

C. Conparison of the neoplastic findings in the rat and mouse
carcinogenicity studies.

Sowe general comments can b2 made based on an overview of
these two studies.

-Thyroid and parathyroid adenomas or thyroid hyperplasia
were not reported in the mouse study.

-One high dose group female in the mouse study was reported
to have a carcinoma in the liver. This is considered
rare in female CD-1 mice and may bc of interest
because the female high dose group rats had the
highest incidence of liver tumors.

-gvarian “heca cell tumors were not reported in female nice.

—There was no indication of increased lung tumors in the
male rats.

The above general comments may be of interest in preparing
the Carcinogenicity Peer Review for pyrethrum extract.

refer to footnote No. 1 on previous page for details for submitting
historical control data.
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DATA EVALUATION REPORT

Pyrethrum Extract

Study Type: Combined Oral Oncogenicity/chronie Toxicity Study in 2273

Prepared for:

Office of Pesticide Programs
Health Effects Division
U.S. Environmental Protection Agsency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:
Clement International Corporation

9300 Lee Highway
Fairfax, VA 22031-12¢7

April 1993

| -
Principal Reviewer: \¥/21144 r7ﬁZL date

Laura Kolbv HPH

(Y8

Independent Reviewer: @W: M’W"u Date

Bijl McLellan, ElD.

QA/QC Manager:

Date

Sharon Segal, Ph.D

Contract Number: 68D10075

Work Assignment Number: 2-35.1
Clemenrt Number: 253

Project Officer: Caroline Gordon
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Suideiine Sevies 83 5 oombinzd Cral moogsmosity
Chronic Texicity Study :z Fats

EPA Reviewer: Linnea J. Hansen, Ph.D. Signature: (\&«ao‘- E . M
Review Section IV, Toxicology Branch I, Date: ' ,2 “0/473

Health Effects Division

-7 7
EPA Section Head: Marion Cen.:v, D.V.M. Signdture: 727 - fo
Review Section I7. Toxize” 7 Branch I, Date: /2% )

Healrh Effects Divisiea 7 7 .7
DATA EVALUAITON REPORT

Lo, IYPE: Combined oral oncogeuicity/chronic toxicity study in rats

R B

{Guideline Series 83-5)

CEST MATERIAL: ?Pyrethrum extrac-.
SYNONYMS: None reported PC NUMBER: 069001

MLID NUMBER: 415395-U1 . TOX CHEM. NUMBER: 715

STUDY NUMBER: Laboratory Project ID 556-011

SPONSOR: Pyrethrin Joint Venture/Chemical Specialties Manufacturers
Association, Washington, DC

TESTING FACILITIES: International Research and Cevelopment Corporation,
Mattawan, MI

TITLE OF REPORT: Evaluation of Pyrethrum Extract im a Two Year Dietary
Toxicity and Oncogen.city Study in Rats

AUTHOR: Edwin I. Goldenthal

REPORT ISSUED: /12/90

QUALITY ASSURANCE/COMPLIANCE: A signed Quality Assurance Statement datec
July 12, 1990) and a list of Quality Assurance inspection dates were included
A statement of no confidentiality claim and a flagging starement wer: pres=ant
signed, and dated. It was reported that the study was conducted unéer GLZ
cempliance.

CONCLUSIONS: Doses administered in diet: O ppm (2 control groups). .00 zom
(males, &.37 mg/kg/day; females, 5.39 mg/kg/day), 1,000 ppm (males, -2.9
mg/kg/day; females, 55.5 mg/kg/day), and 3,000 ppm (males, 130 mg/kg dav:
females, 173 mgs/kg/day). Charles River CD rats.

Nuratior- 104 weeks

Systemic toxicity NCEL = 100 ppm for males (4.37 mg/kg/day); 1,000 zta for
females (55.5 mg,/kg/day)

gl Fnes, Ty vy
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Guideline Series 83-5: Combined Oral Orcogenic=Tv/
Chronic Toxicity Study in Eats

syscemic toxicity LEL = 1,000 ppm for males (42.9 mg/kg/day) based on the
increased incidence of accentuated lobulation of the liver in males; 3,000 ppm
(173 mg/kg/day) for females based cn decreased body weights and increased SGPT
and SGOT values.

At 3,000 ppm male and female body weights were decreased, ard SGPT and SGOT

values were elevated in males. The increased incidence of accentuated : D
lobulation of the liver in males was also attributed to compound

administration. The increased incidence of spongic<is hepatis of trace

severity in males may have been treatment-related.

At 1,000 ppm in males and at 3,000 ppm in males and females there was an
fucrease in the incidence of thyroid follicular cell adenoma and hyperplasiz.
An increasad incidence of skin keratoacanthoma in males yas observed at -
3,000 ppmana (JRAL W& ANea tunara (‘ﬁmala '{Yoif—o Foi o
wm oned ovarmn 2l demas in _gom R

CORE_CLASSIFICATION: This study 1is classified as "nvs Miaimum for a combined

chroujc toxicity/oncogenicity study (83-5). &skalire phosphatase and

cholestzrol were not analyzed.

EW MATERIALS, METHODS AND RESULTS LEEST AVAIL‘BLE {:0".]

1. Test Article Description

Name: Pyrethrum extra._t

Active ingredients: Pyrethrin I and pyrethrin II

Molecular Formulas/Weights: Pyrethrin I  Cp;Hzs0; 328.4 g
Pyrethrin 11 szHzaOs 372.4 g

Lot numbers: 3910 (McLaughlin Gormley King.lo.),
344 (Pyrethrum Board of Kenya), and
"no lot number” (0ffice du Pyrethia en Rwanda

[Jote: The test article was a mixture of equal parcts
of these three ints designated as FEK-99; precared =t
Fairfield American Corp.}

Purity: 57.374% w/w (impuricies were not identified)

Physical property: Amber liquid

Storage: Refrigerated in an airtight glass/stainless steel
container

Stabilicy: Samples of the bulk tast article were analyzecd >y HPLZ
at weeks l-4 and for every 4 weeks thereafter until week 10-. No
significant loss of the active ingredient, pyrethrins {pyrethrin _
and pyrethrin II), was found chroughout the test period. Tsst
material concentrations ranged from 98.6%-105% of the week © samp-=
(data extracted from Appendix A.).

¥ The Mnl'é‘<azw (;gu\&),{d’/ou Mléj';VQ(-;;“W N croeis
&VM& |au, W C*’/‘<w§03emcz ’L;} VGM ‘,(?qu;w (”'V’"Jtus .
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Guideline Series 83-5- Combined Orz. Incogemacity
Chronic Toxic:tr Study on Rats

Diet Preparation

Diets were prepared weekly. The test compound was correczad for
purity and an appropriate amount was added to a small amcunmt of diet
and mixed in a Hobart mixer to prepare a premix. To prepzre the
treated diets, premix was added to an appropriate amount =z
additional diet and mixed. Composite samples of each precared diet

+=5, middle, and botrom of mixer) were collected, thorotzaly mixed.
and stored frozen. Samples were analyzed for comrentratizn for

weeks 1-4 and every &4 weeks thereafter. Homogeneity was zisted

prior to study initiation on 10 samples from each diet. ZIzability
of the test compound in diets was also analyzed afcer 10 Zays af
storage under simulated conditions of use.

The pyrethrum extzact was shown to be homogenous and stable in
dietary mixtures for samples collected throughout the study. The
mean percentages of target concentrations for 10 replicats samples
from dietary samples at 100, 1,000 and 3,000 ppm wer:z 96=1.3%
(range, 85-107; only 1 sample was <93%), 99:2.2% (range, *5-104&) anc
98+2.2% (range, 95-101), respectively (data extracted frem .
Appendix C)

The mean percentages of the day-0 concentration a* 100, 1.200, and
3,000 ppm for s:mples after 10 days of storage at room tzmperat.ire
were 105%, 103%, and 106%, cespectively (data sxtracted Irom
Appendix D).

The mean concentrations of pyrethrum in diets (29 samplizz
intervals) at target levels of 100, 1,000, and 3,000 ppm were
101:5.0% (91-109%), 99:3.7% (91-106), and 98:4.0% (90-10% of
nominal, respectively (data extracted from Appendix E).

Animals

Charles River CD rats (422 males and 420 fema es) were rezaivze from
Charles River Laboratories (Portage, MI) and acclimated ::

laboratory conditious for 21 days prior to exposure <o =zt dizzts.
During acclimation, animals were observed at least twice :ailwv Zor
clinical signs and were given physical examinations weeklr. Pratest

screening on five rats/sex included microbiological screzzing,
hematology, biochemistry, and gross necroscopies. Rats vithourz
normal weight gain between pretest days -8 and -1 were exzluded fronm
the study. After acclimatization, rats were randomized *7 bod¥
weight and assigned to the following study groups:

Dietary

Level No. of Anime s
Group : (ppm) Male Tzmale
1 (Control group 1) 0 60 iz
2 (Control group 2) 0 62 2z
3 (Low-1LDT) 100 60 22
4 (Mid-MDT) 1,000 60 <2
5 (High-HDT) 3,000 60 =z
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Guideliue Series 53-5: Cumbinwu Orai Uncogeniciiy
Chronic Toxicity Study in Rats

Animal room conditions included a temperature of 72:3°F, a relative
humidity of 55:15%, and a 12-hour light/dark cycle. Food (Certified
Rodent Chow #5002, Ralston Purina Co.) and water were provided ad
libitum throughout the acclimatiom and study periods. Animals wer=s
caged three per cage during the first few days of acciimatior and
thereafter housed individually in wire-mesh .. ges.

. Statistical Aralyses

Body weight, food consumption, organ weight, hematoiogic,
biochemical, and urologic data were analyzed using —wo-tailed
statistical analyses with levels of significance cec at p < 0.01 and
p < 0.05. Oue-way analysis of variance, Bartlett’s ctests for
homogeneity of variance, the appropriat:z T-statistic for equal or
unequal variance (Steel and Torrie, Ostle}, Duvnnett’s mulciple
comparison tables, and nonparaaetric analysis by ramk (Conover .nd
Iman) were used.

Noniparametric analysis (Conover ard Inan method) was employed with
total bilirubin, urine specific gi..vity, urine volume, crzatinine
phosphokinase, alanine aminotrarsferase, creatinine and aspartate
aminotransferase data. Levels ~f significance werz set at p < 0.0L
and p < 0.05.

Tumor incidence data were anilyzed using the method described by
Huff, the life table test, the Hoel-Walburg incidental tumor test,
Fisher’s exact test, and the Cochran-Armitage trend test.

Data were analyzed by separate- comparison with each control groug.
The study authors considered effects to be real only when
significant compared to both controls. The reviewers considered
effe:ts to be treatment relate. if they were statistically
significant when compared to both control groups and possibly
treatment related if they were statisticaily significant when
compared to one control group.

General Ohservations

(a) Mortality/moribundity/survival: All animals were exauined twics
daily for mortality or morbidity.

Results- Survival was not adversely affected by pyrethrum treatment and

was adequate for the assessment of carcinogenicity; survival was
>77% at 78 weeks and 228% at 104 weeks. At 78 weeks, survival
in male groups ranged from 82X to 92% and in female groups from
77% to 88%. At termination, survival was 40%, 55%, or 604 for
males receiving 100, 1,000, or 3,000 ppm, respectively, and 33%.
502, or 53% fer females at the same dose levels. Survi-al was
57% and 50% in control groups of males and 50% and 28% in
control groups oZ females.
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Guardeliae Series 83~5: “omb:rnaed Oril Oncogeracicty
- Chranic Toxicity Study in Kas

(b) Clinical observations: All animals were axamined at least once
daily for clinical signs of toxicity. Iu addition, each animal
was given a detailed clinical examination including palpation
for masses weekly.

Results- No treatment-related clinical effects were observed. Sporadic
effects observed among all groups included subcutaneo:s; mrsses.
alopecia, decreased defecatiocn, ard anngenital staining.

(¢) Body weights/body weight gains/food consumption/test material
intake: individual bedy weights were recorded weekly befcre
treatment, weekly dur.ag treatment week: 1-13 (months 1-3). and
biweekly thereafter. Food consumption and test article incake
werz determined at the same intervals (starcing at treatment
week 1). Test article intake was calculated using fcod
corsumption and body weight data. Weight gain datz were nect

c  .ved.
Results- Body weight: Table 1 presents mean body weights and body weigh: e

gains at selected s.udy intervals.

[ 1,600 ppm: Females treated at 1,000 ppa had statiscicalls
sigaificant decreases in mean body weight {comnared to
group centrol 2) which occurred at spuradiec intervals froe-
week 1 to week 54 and did not ap- :ar t.. be =r=atment-
related.

. 3,000 ppm: Males treated at 3,00C ppm had statistically
significant decreases. ‘n mean body weilgic, compared to bo=
control groups, between weeks ? and 76 2% decrease ac
week 2, 7. decrease at week 76, vs controi group 2.
Femsles treated at 3,000 ppm had statistically significaaz
decreases in mean body weights, compared ©» both control
groups, consistently between weeks 5 2nd /o ther »after
differences were significant when compared To coatrol zrsiz
2 (5% decrease at week 5, 12% decrease at week 76. vr.
control group 2). These decreases in bedy weight at
3,000 ppm were considered to be treatment z=lated in Soth
sexes. The lack of siatistical significance for maie bodr
weight decreases in the 3,000-ppm growp -t the 78-104 weex
interval may have been due to high morzalizy. At
3,000 ppm, mean body weight gain (vs. control 2) for males
was 87% of control at 52 weeks and "6% of control at
104 weeks; mean body weight gain (vs. rentrol 2) for
females w~s 75% of concrol at week 52 and 73% of contzol =z
week 104.

Fcod con.umption: Mean food consumption (g,/znizal/uay} dzza at
selected intervals are summarized in Table 2.

] 1,000 ppm: Statistically significant cecreases in food
consumption at 1,000 ppm, compared to cie >r doth control
groups, were sporadically seen in males at 5-10Z weeks ar:
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Guideline irmie. °° I: Ccabaned Oral Oncogenice.ry/
“tronic Toxicity Stucy .o Pats

females at 1-iv2 weeks but did 1ot appear to be rreatment-
related.

. 3,000 ppm: Statistically signifi~. Ze.rease. in food
comsumption at 3,200 ppm, compared to cme or both control
groups. were frequently see:. in m.les znd females at
weeks 1-102.

. average daily food consumption dzta in z/kg/day from
initiation to week 78 are provided in Zable 2. At
1,000 ppm tha averige consumption was Zecreased by 1.2-2.7%
in males and by 1-4% in females when compared to each
control group. At 3,000 ppm it was decreased by 4.3-5.7%
in males and by 3.i-6.0% in ferales. The decreases in fcod
consumption ac 3,000 ppm were considersd t> be possibly
compound related.

—est - iterial intake: Average daily test articie intake
mg/kg/day) was calculated bzsed on the weexly or Diweekly mean
“od consumption data (g/animal,day). mean Sody weight dzta, and
~ominal dietarv concentraticns. The study zuchor calculated
-hat the intake of pyrethrum extract fer males receiving diets
:ontaining 100. 1,000, and 3,000 ppm was 4.:7, 52.9. and 17
ag/kg/day, respectively; the intake of pyrethrum extiact for
“emales receiving diets cortaining 100, 1,5C0. and 3,000 ppm was
2,29, 55.5. and 173 mg/kg/dey, respectivels.

“d) >phthalmoscopic examination: All animals were exanined ducing
sretest and at study termiration. A binocular indirect
sphthalr scope was used.

RQesu.=s ‘o creatmer--ralated effects were observed. 3lepharitis.
. sonjunctiv: is. and keratitis wer~ abcervec Irequentiy at the

-ermination among all test groups, includizz controls.

3. Zl%-:cal Patho.3zv

“abcratorv sampies were collected for hematg}o%;. ug% alysis. and
s - . N : . : ~ fandom Sclec

zlizical chemistrr determinations firom 15,rats sex,/group at =.

18. :nd 24 months. 3lood was drawn from the or>ital sinus of Zasted

N W
s
)

P

- .
! i<
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Guideline Series 83-5: Combined Oral Cpcogem=citys
Chrozic Toxicity Stody o Rats

The parameters marked (" ") nelow were examined.

(a)

Results-

(b)

Results-

PP B 24T ]

fa Rl

X

Hematology

Hematocrit (HCT}” X Leukocyte differential count
Hemoglobin (HGB;™ X Mean corpuscular HGB (MCH)
Leukocyte count {WBC)” X Mean corpuscular HGR concen-
Erythrocvte court (RBC)* tration (MCHC)

Platelet count” X Mean corpuscular volume (MCV]
Reticulocyte cowmnt (PETIC) Coagulation: thromboplastin
Red cel! morphology time (PT)

Nucleated erythroblasts Activated partial

thromboplastin time (APTT)
*Recommended by Subdivision F (November 1984) Guidelines

There were no treatment-related changes in amy of the
hematology parameters reported.

Blood (clinical chemistry

Electrolvtes Other
Calcium” X Albumin”
‘Chloride” Albumin/globulin ratio
Magnesium X Blood creatinire”
Phosphorus” X Blood urea nitrogen
Potassium” Cholesterol (total)”
Sodium® X Globulin

% Glucose”
Enzymes X Total bilirvhiz’

Direct bilirubin
Alkaline phosphztase (ALP) £ Total protein®

Cholinesterase <ChE) Triglycerides
Creatine kinase Uric acid
Serum alanine Urea

aminotransfersse (SGPT)"
Serum aspartate

aminotransferzse (SGOT)"
Gamma glutamyltransferase (GGT)

*Recommended by Subdivision F (November 1984° Guidelirnes

Table 3 presents mean SGPT and SGOT values act selectad stuoy
in.ervals. SGFT values were significantly elevated in
3,0C0-ppm males at 6, 12, 18, and 24 months significant
relative to bot: controls at months 6, 12, and 158 and rsizzive
to one control zroup at 24 months). SGOT values were
significantly slevated ielative to both controls In 2.030-zom
males at 12, 18 and 24 aonths. The increases in SGPT anme¢ 5GCT
were seen in a subset of males in the high-cose group. 3c=a

carameters were _ncreased 3-30 times above - normal wziuiss I
the affected males. At 5, 12, 18, and 24 - as, 3, 5. 3. anc
5 of ~he 15 higa-dose mzles tested had ext: levels oI zze
enzymes. For some male saimals (328256, #25. 3, #28271 . =ne

(WE}
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Guideline Series 83-5: Combined Oral Oncogenz=zty/
Chronic Toxicity Study :x Iats

increases correlated with liver weight at termnal sacrifice.
There is a possible correlatiom with the gross finding .of
accentuated lobulation, but no micre. copic correlations wers
evident when individual animal data were checked. Females were
nor afrected. HNo other cliajcal chemistry parameters were
.adversely affected by dosing.

(c) Urinalysis

Urine was collected over a 24-hour period wh'le fasted anixsls
were housed .an metabolism cager The parameters marked ("X7)
below were examined.

X Appearance” X Sediment (microscopic) X Bilirubin®

X Volume” X Protein” X Blood®

X Specific gravicy” X Glucose® X Nitrite

X pH* X Ketones” . ¥ Urobilinogez

*Recommended Ly Subdivision F (November 1984) Guideiines

Results- There were no treatment-related changes in urinary pav.metsIrs.

b b B P I

b

¥

Sacrifice and Pathology

311 animals that died or were sacrificed moribund or sacrificed 3¥
design (week 104) were exsanguinated and necropsied. The tissvas
marked ("X") below were preserved and stained for histologic
examination in all groups. The tissues marked ("X") were also
examined histopathologically for th= control and high-dose groucs
(only the sections from the kidneys, liver, lungs, thyroid glarnc.
and tissues with macroscopi: abnormalities were examined
histopathologically for the other groups). The organs marked /TiX")
were weighed for animals at scheduled sacrifice.

Digestive System Cardiovascular/Hematologic Neurologic
Tongue X Aorta¥* XX Brain* (3 leve_s;
Salivary glands* X Heart* X Peripheral mer—=¥
Esophagus¥* X Bone marrcw©,# (sciatic nervs
Stomach¥* X Lymph nodes¥* X Spinal cord*
Duodenum¥* X Spleen* (three levels
Jejunum* X Thymus* X Pituitaryx
Ileum* X Eyes*
Cecum* Urogenita’, (optic nerve’
Colon*
Rectum? XX Kidneys* Glzandular
Liver#* X Urinary bladder=*
Gallbladder* XX Testes* XX Adrenals*
Pancreas® X Epididymides ' Lacrimal glanc

X Prostate* X Mammary glard
Respiratory X Seminal vesicle X Thyroids¥*

XX Ovaries* X Parathyroids¥*
Tracheax* X Uterus* Harderian glanzs
Lungs¥* X Vagina and cervix Zymbal’'s glancs

o 1
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Nasopharynx
Larynx

Other

Bone (sternum and femur)*
Skeletal muscle*

Skin¥*

All gross lesions and masses*

*Recommended by Subdivision F (Hovember 1984) Guidelines
#Scheduled sacrifice an:mals only

Organ weights

Table & summarizes absolute and relative liver weigh: data.

A statistically significant elsvation, rzlative to control groug 2,
in mean liver-to-body-weight ratios was noted in males rats at
100 ppm (117% vs. control 2) and 3,000 ppm (117% vs. contxzol 2) :=:nd
in female rats at 3,000 ppm (117% vs. control 2,. Since azbsol
liver weights were nct cignificantly increased and liver-to-bocr-
weight ratios were ner affected at 1,000 ppm. the elevarions in
liver-to-body-weight 1atios at 100 and 3,000 ppm were probably zue
to a slight decrease in mean body weights. No effects of dosing
were observed for other organs.

Macroscop.c patholngy

Table 5 summarizes macroscopic pathol.gy data.

The incidence of accentuated lobulation of the liver was
significantly elevated in male rats at 1.00C ppm (28% of Zotal) :nd
3,000 ppm (23% of total) when compared tr both rontrol gioups (1%
of total - control 1, 13% of total - control 2) and was mostly zild
to moderate in degree; severi*y of lobulation did not increase with
dose. This increase was considered to be compound related thsr
gross findings were those commonly found i. rats of this strain Zox
example, light colored foci in the lungs of both sexes, maloccli_sion
/missing/broken teeth in both sexes, clouuy/opague corneas in toch
sexes, and small testes and ulceratinn of the soft tissue of ths
feet in males. The incidences were low and did not increase wizx
dose.

Microscovic pathology

(1) Nonneoplastic lesions: The incidence of bile duct hyperplzsia
was significantly elevated in females at 1,000 andé 3,000 pim.
relative to both control groups but did not appear to be
treatment-related. The incidence of spongiosis hepatis of
trace severity was increased in males (21/50) at 3.000 ppm
{p < 0.05, chi square, relative to toth control groups - 1. 30
control 1, 10/60 control 2). The finding may represent wver~
slight toxicity to the liver since che enzyme changes were :isc
seen only at the high dose and only in males; however.

}oa
(o]
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correlation between enzyme levels and histopatiology in
individual animals is not consistert.

_ Table 6 summarizes nonneoplastic lesions. There weré no other

unusual compound-related findings, either in survivors cz

-decedents.

Neoplasms: The incidences of selected preneoplastic and
neoplastic lesions are summarized in Table 7. Several c—vpes
of lesions, possibly related to compound admiristration, were
noted.

Skin: The incidence of skin keratoacanthomas was significantly
elevated in male rats =2t 3,000 ppm relative to both contzol

-gr--ns (control 1 - 4/60, control 2 - 5/60, 3,000 ppm - 13/60):

fer ies were not affected. The percent incidence at low and
mid doses could not be determined because skin was not
collected from all the animals. Although the coxicologizal
significance of this finding is unclear, the increase in shin
keratoacanthomas may be attributed to compound administrzt.on.
These tumors are benign, encapsulated, and self-limiting: they
do not progress to malignancy like some .ther adenomas.

Thyroid: All thyroid lesions were subjected to peer rem—sw
evaluation; scme follicular adenomas were reclassified zs
hyperplasia and some follicular carcinomas were reclassiZled zs
follicular adenomas. The original patnology dzta were =T
presented in the study. The incidence of thyroid hyperr_asia
was significantly elevated (p < 0.05, control ;roup 2) I: males
at 1,000 ppm (5/59) and significantly elevated {p < 3.03. both
control groups) in males at 3,000 ppm (7/60). The inciczsnce oz
thyroid follicular cell adenoma was also significantly =levated
(p < 0.05, contrcl group 2) in males at 1,000 zpm (5/5% wad
3.000 ppm (5/60). The incidence of thyroid foilicular c=l1
adenoma was elevated {p = 0.029, both control zroups) iz
females at 3,000 ppa (5/60). Historical data Zrom 198:
onward; 10 studies) for thyroid tumors from IRDC Laboraz:rles
were provided; the average incidence of thyroid felliculzsr cell
adenoma was 2.2% (range, 0.C0-6.78%) in males and 0.08% .arge
0.00-1.67) in females. Data from other Charles River rzz
studies were compiled and provided by Lang; the incidencs of
follicular adenoma of the thyroid in controls ranged from 9% to>
7.25% in males and from 0% to 4.29% in females. Althouz~ the
increase in incidence of thyroid follicular ceil adenomzs and
hyperplasia is minimal, it is probably real sirce it is zeen Iz
both sexes, is statistically significant, and Is accompz=led =¥
increased hyperplasia and is outside the historical conzzai
range. Ip males, the increase over historical controls Is
minimal when compared to the incidence data from other _:ds

(8.3% vs. 7.25%; 6.78% from this lab). However. looking :t the
historical control data for females fiom this Zzb, the =:ighest
percent incidence is 1.67% which is considerabir lower —.an the

incidence at hlgh dose (8.3%) in this study. The data Itzm
other labs showed a similar pattern (max. % incidence fcz
females of Follicular cell adenoma was 4.29%). Furcherm:re,

i1
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the highest incidences represented unusual cases, whereas in
the majority of studies the incidences were 0% - 3.5%. It is
not uncommon that a higher incidence of thyroid tumors is Zound
in males. It should also be noted that there was no increase
in the incidence .of follicular carcinoma.

There are some other pesticides that cause low incidences af
thyroid tumors like this one and which cause the tumors by an
indirect mechanism that may involve tiver effec:s. The
relation of liver effects to thyroid tumor formation is not so
clear in this study since there was mno clear hvpertrophy and o
liver effects in females, and since thyroid hormonme levels wexz
not determined. .

Other sites: In addition, the incidences of parathyroid
denoma in males at 3,000 ppm ana of ovarian theca cell Iumors
in females at 3,000 ppm were elevatsd. However, these
increases were not statistically significant and were not
attributed to compound administration. The usual types oI
tumors commonly observed in Sprague-Dawley rats were also
present, including pheochromocytoma of the adrenal medulla and
pituitary adenomas.~ The incidence of hepatocellular adencwme
was significantly dﬁéreased for females at 3,000 ppm relative
to control group 1, and the incidence of hepatocellular adenoma
was significantly éﬁcreased for males at 3,000 ppm relative <o
control group 1. These changes in the inciderxe of
hepatocellular adenoma were not considered to pe biologlczllx

significantdul wnl| b Jdiscassed by‘nwc HED aancer Vror Review GJ"\"‘TLQ

DISCUSSION

The study was adequately conducted and reported.

The reviewers agree wi.a the study author’s zonclusion that survi
hematology, and urinalysis were not a“fected by dietary sxposure =2
pyrethrum extract at doses up to 3,000 ppm. Clinical chemiszry
parameters with the exception of liver enzymes (see below) were 2iso net
affected.

Body weights were significantly decreased in males and Ismales a:

3,000 ppm; statistically significant decreases in body weight wers 2ot
sustained throughout the entire study but were sustained throughout much
of the study. There was -ome indication that the liver was a targe:s
organ as shown by the compound-related effects in males at 3,000 pra:
SGPT and SGOT values we: elevated and there was an increas~d incidencs
of accentuated lobulation of the liver at 1,000 and 3,0C0 ppm. o
treatment-related liver effects were observed in females - males were
more sensitive for liver effects.

The increased incidence of spongiosis hepatis, which was signifizancly
elevated in males at 3,000 ppm, is not clearly treatment-related Jut 2EY

represent a slight histopathological effect since male liver is zlzarlr a
target as determined by enzyme levels and gross pathology.

12 o 7
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Dosing was adequate to assess the oncogenic potential as demonstrated by
signz of toxicity at 3,000 ppm (body weight decreases 3,000 ppm in
males and females, and SGPT and SGOT value increases: 5?%",‘866’ .f;pgn\frrh
males). Under the conditions of this study, at *,000 ppm ther= was an
increased-inridence of male sxiu ‘.eratoacanthomas, and small but
statistically significant (p < v.0C3) increased incidences of thyroid
follicular cell hyperplasia and thyroid follicular cell ademomas wers:
observed in both cexes. Also, at 1,000 ppm, the incidences of male
thyroid gland follicular adenoma and hyperplasia exhibited statistically
significant (p < 0.5) increases. Tumor incidence slightly exceeded the
historical control range, although otber lab control data show slightly
higher incidences.

The NOEL for systemic effects s «onsidered to be 100 ppa for males and
1,000 ppm for females. '

The LEL for systemic eifects is considered to bz 1,000 ppm for mdles
(42.9 mg/kg/day) based on the increased incidence of aeccentuaced
lobulation of the liv:. in males and 3,000 ppm (173 mg/kg/’ay) for
females based on decreased body weights and increased SGPT and SGOT
values.

Core Classification: Core-Minimum. alkaline phospnhatas=e and cholesterc.
blood levels were not determined.

13 IR E:
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TABLE 4. Abéolute/Relative Liver Weight Data in Rats Fed Diets
Containing Pyrethrum Extract for 2 Years®?®

Dose (ppm) Males

Females

Absolute Liver Weight (grams)

Control 1 231

Control 2 22.01
100 24.72
1,000 : 24.35

3,000 24.86

(102%, 112%)
(100%, 11i1%)

(102%, 113%)

16.99
19.69
18.25 (107%, 93%)
17 75 (104%, 97%)

18.69 (110%, 95%)

Liver-zo-Body-Weight Ratio (%)

Control 1 . 3.83
Control 2 3.64
100 4.25" (111%, 117%)
1.000 4,08 (107%, 112%)
"2,000 4.25% (111%, 117%)

4.18

3.99

3.86 (92%, 97%)
4.09 (987, 103%)

4.67" (1127, 117%

aData were extracted from Table 10, pp. 173-180.
®Numbers in parentheses represent: % control 1, % coutrol 2.

*p < 0.05 for coutrol group 2
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Page ;22 is not included in this copy.

Pages through are not included.

The material not included contains the following type

information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
:;Zi FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.
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.

STUDY TYPE: Oncogenicity study in mice
TEST MATERIAL: Pyrethrum extract
P.C. NO.: 069001

TOX CHEMICAL NO: 715

'MRID Number: 415594-01
STUDY NUMBER: 556_-013
SPONSOR: Pyrethrin Joint Venture/Chemical

Specialties Manufacturers Association
1913 Eye Stree, N.W.
Washington, D.C. 20006

TESTING FACILITY: International Pfesearch and Development Corporation
Mattawan, Michigan 49071

TITLE OF REPORT: Evaluation of Pyrethrum Extrect 1~ an Eighteen Month
Dietary Oncogenicity Study in Mice.

AUTHOR : E.I. Goldenthal, Ph.D.

REPORT ISSUED: July 5, 1990

CONCLUSIONS: Pyrethrum extract was administered to male and female
Crl:CD-1(ICR)BR mice (60/sex/group) at dietary . .vels of 0, 100, 2,300, c=
5,000 ppm for 18 months. Average test material intakes were 0, 13.8, 346. anc
586 mg/kg/day in males and 0, 16 6, 413, and 834 mg/kg/day iv females.

Under the conditions of this study, there were no statistically significa-t,
rreatment-related increases in tumor incidences. There was equivocal esviiencs
for increases in the incidence of lung masses and nodules without increasss 1o
neoplastic lesions in high-dose males and females. However, these findizz
will require additional information before their significance can be
determired.
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NOEL for systemic toxicity = 100 ppm (13.8 mg/kg/day in males; 16.6 mg/kg/day
. in females)

LOEL for systemic foxicity = 2,500 ppm {346 mg/kg/day in males; 413 mg/kz/day
- in females) based on increased absolute/relative
weight and pathological changes in the liver.

CORE CLASSIFICATION: Core Supplementary {upgradable). This study may be
upgraded for Guideline Series 83-2 {oncogenicity study in mice)} pending
submission of historical control data for lung adenomas/carcinomas, number of
slides of lung tissue examined per animal, comparison of lung tumor size in
different dose jroups, and detailed resul.s of the range-:anding study.

A. MATERIALS, METHODS, AND RESULTS

1. Test Article Description

Name : Pyrethrum extract

Batch number: FEK-99 -- consisting of equal parts of lot #3910
(McLaughlin Gormlev King Co.), lot #344 (Pyrethrim
Board of Kemya), and "mo lot number" {Qffice du
Pyrethia an Rwanda)

purity: 57.574% w/w (reported by the sponsor, impurities were ot
identified)

Physical property: Amber liquid

Storage: Refrigerated in an airtight container ®

Stability: Stable for duration of use (as reported ty the sporsor)
2. Diet Preparation and Analyses for Purity and Stabilicy

Test diets were prepared weekly at constant target corncentraticas of
0, 100, 2,500, and 5,00C ppm {adjusted for compound purity usirg a
factor of 1.7369). A premix was prepared by mixing appropriate
amounts of the test material with small amounts of the diet.’ The
premix was then blended with the appropriate additicnal amount 3£
diet for 10 minutes using a Hobart twin-shell blender. Purina
Certified Rodent Chow #5002 was used as the control diet and as the
basal diet in the preparacion of test diets.

Samples of the test diet were analyzed to verify concentration.
stability, and homeogeneiry by extraction with petrolsum ether =zzd
quantification using high-performance liquid chromatcgraphy. Fi2ty
gram samples were collected weekly from the top, middle, and bettom
of each diet and stored frozen until analyzed. The samples ccllected
from study weeks 1-4 and every 4 weeks thereafter were analyzec for
concentration. The other samples were stored frozen Zor possit’e
future analyses. Actual concentrations ranged from 7% to 11C% of -

e g———— -] o—-
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nominal in all samples. On several occasions, the ccaucentrations did
not reach protocol standards and the samples were reanalyzed. The
values obtained upon reanalysis were averaged with the original
values to calculate the actual concen"iratiou. Target concentratizns
and actnal measured concent.*iions were as follows:

Nominal Percent. Coefficient of
Concentration Nominal variation®
(ppm) Achieved (+SD)?
100 ~ 97% + 5.F% 5.7%
2,500 99% + 4.7% 4.7%
5,000 99%-+ 4.7% 4.7%

23pata extracted from study 556-013, Appendix D, p. 248.
bealculated by the reviewers

Prior to study initiation, ten samples were collected from each dcse
level to assess homogeneity of mixing. Diets were fcund to be
acceptably homogenous. The 100-ppm diet showed a 2.8% coefficient of
variaticn in composition. The 2,500-ppm diet showed a 3.5%
coefficient of variation in composition. The 5,000-ppm diet showed a
3.4% coefficient of variation in composition. (Coefficients of
variaticn were calculated by the reviewers.)

Samples for the analysis of stability were taken pricr to s~udy
initiation. A single composite sample for each dietary level was
collected from the top, middle, and bottom of the mixers and stcrsc
at room temperature for 10 days. After storage, 95-38% of the day-D
measured concentration remained. Thus, the test material was stab.'=
in the diet under these conditions.

Animals

A total of 420 male and 419 female CD-1 mice were received from
Charles River Laboratories, Poxtage, MI. The mice were acclimatsd
for approximately 20 days prior to the ini¢iation of dogsing. An:rals
were housed individually in wire-mesh cages and iduntified by toe
clippings. All mice were examined two or three times a day for sizms
of disease and abnormality and given weekly detailed physical
examinations during the 6-day acclimation period. Weight gzain during
the first 7 days was also monitored. A total of 10 nice/sex wers
randomly selected for health screening. All of these mice were
subjected to gross necropsy, and 5 mice/sex in these groups were wsed
for viral screening. Mice that were considered heal:thy and shews=g
normal weight gain were randomly assigned to five grzups

(60 mice/sex/group) so that group mean weights wexe comparable. Az
the initiation of dosing, the mice were approximatels 55 cays of z2¢s
and body weight ranges were 27-35 g for malss and 21-29 g Zor
females.
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Anima' room conditions included a temperature of 72 i 3°F, a relative
humidity of 55 + 15%, and a 12-hour light/dark cycle. Food and tap
water were provided ad libitum throughout the acclimation zxd study
periods; both were monitored for contaminants. Caging and sanitary
conditions were reportedly maintained in accordance with the SOPs of
the testing facility. Cages and cage racks were relocated within the
room every 2 weeks throughout the study.

Mice were randomly assigned to the following test and control groups:

Dietary
Level ) © Numher of Aniralg
Group {ppm) Males Females
1 {(control) 0 60 60
2 (control) 0 60 60
3 {(low dose) 100 60 60
4 (mid dose) 2,500 65 89
5 {(high dose) 5,000 60 60
Raticnale for dose gelection: The dose levels were reportedly based

on the results of a 96-day range-finding study. A previous mouse
oncogenicity study with doses of 100, 3,500, and 7,000 ppm was
terminated because of excessive mortality in the high-dose group
witlin the first 2 weeks of the study. References or further details
on these studies were not provided in this repcrt.

Statistical Analysesg

Body weight, food consumption, and absolute and relative organ weighz
data were analyzed by the following methods: Bartlett’s test and
analysis of variance (ANOVA) for homogeneity of variance; the
appropriate t-statistic (for equal or unequal variance} for
comparison of the treatment group means against the control means;
and Dunnett’s Multiple Comparison for determination of significant
differences. Two control groups were used in this study and were
compared independently to the treated groups. Only data that were
significantly different from both control groups were considered
biologically significant. Tumor incidence data we.re analyzed using
the life table test, the incidental tumor test, the Cochran-Armitage
trend test, and Fisher’s exact test. '
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QUALITY ASSURANCE: A signed guality assurance statement (7/5/90) was
provided. A signed GLP certification statement and a signed flagging
statement were present. The study was conducted in compliance with CECD
guidelines and GLP regulations.

5. General Observations

(a)

(b)

(c)

wortality/moribundity/survival

Animals were observed for mortality/moribundity three times a day -
during the week, and twice a day on weekends and holidays.

Results - No apparent treatment-related effects on morcality were
observed. Percent survival at study terminatican ranged from £8%
in the mid-dose males and control females to 83% in the low-dose
females. Two 5,000-ppm animals {one male and cme female) wer=z
found dead during the first week of the study. The study author
attributed these deaths tou treatment, but no rationale was giwen
for this conclusion; histopathological examinaticn did not rew=al
the cause of death.

Observations were made for adverse clinical eflfects three times a
day during the week and twice a day on weekends and holidays.
Detailed physical examinations, including palpation for masses,
were conducted once a week throughout the study.

Results - No treatment-related clinical effects were cosexved.
The study author stated that all high-dose animals showed
increased activity during study week 1 when their cages were
tapped. This increased activity disappeared after the Zirst
week. Since this finding was not listed in the iandividual
clinical observations, 1t was not possible to confirm its
occurrence.

B wei food consg ion ri in

Body weightg--Body weights were measured twice weekly during
acclimation, once weekly for the first 14 weeks of the study, and
every 2 weeks thereafter.

Results - Representative summary body weight data are presented
in Table 1. No apparent treatment-related effects were cbserwr=d.
Statistically significant differences were noted in both treacad
males and females throughout the study, but these occurrsnces
were sporadic and were only significant when ccmpared tc one
control group, not both. These changes were generally I grams or
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less (-5% of controls). Body weight gain data were not provided
for this study.

Eg_g_g_gg_mg‘._g_x_l--?qod consﬁmpt:ion was measured weekly for the
First 14 weeks of the study and once every 2 weeks thereafter .

Regults - Table 2 summarizes selected food consumption data. No
treatment-related effects were observed. Average food
consumption values (g/animal/day) in the treated groups were oot
gignificantly different from controls over the duration of the
study. Statistically significant differences were noted in beth
treated males and females throughout the study, but these
differences were sporadic and were only significant when compared
to one control group, not both. These changes were generally

0.5 grams or less than controls.

Test article intake--Actual achieved dosages (mg/kgj/day) were
calculated by the study author from body weight and food
consumption data. Mean daily doses for the duration of the study
for the low-, mid-, and high-dose males were 13.8, 346, and

686 mg/kg/day, respectively-: mean daily doses for the duraticm of
the study for low-, mid-, and high-dose females were 16.%, 413,
and 834 mg/kg/day, respectively.

Clinical Pathology

Leukocyte differential counts were evaluated in control and high-dose
animals using blood tak=2n from 10 randomly selected anumals,'sex/group
during study montha 12 and 18. No information was provided regard:ing
method of blood collection.

Results - No statistically significant changes in hematology
parameters were reported.

Sacrifice and Pathol

All animals that died during the study or were sacrificed either
moribund or at study termination (by carbon dioxide asphyxiatior}
were given a complete postmortem examination by a pathologist. Gross
examination included the organs of the abdominal, thoracic, and
cranial cavities both in situ and after dissection. Samples of
tissues and organs indicated by an "X" below were taken from all
control and high-dose animals, preserved in phosphate-buffered
neutral formalin (eyes were preserved in glutaraldehyde fixative),
and examined histopathologically. In addition, all tissue masses
with regional lymph nodes and all gross lesions found in all anirals
were sectioned and stained. Liver, kidney, and lung in the low- .and
mid-dose groups were also stained and examined histologically.

Organs indicated by "XX" below were weighed prier to fixatiem feox all
animals.
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Digegtive System Cardigvascular/Hematologic Neurologic

Tongue . X Aorta* XX Brain#*
X Salivary glands* X deart* _ X Peripheral nerve
X Esophagus* . X Bone marrow* {sciatic nexrve)*
X Stomach* X Lymph nodes* X Spinal cord
X ~Duodenum* X Spleen=* 7 {three levels)*
X Jejunum* X Thymus* X Pituitary*
X Ileum* X Eyes
X Cecum* Urogenital (Optic nerc;*
X Colon*
X Rectum XX Kidneys* Gl X
XX Liver* X Urinary bladder* :
X Gallbladder~* " XX Testes* X Adrenals*®
X Pancreas* X Bpididymides Lacrimal glarcd
X Prostate X Mammary gland*
Resgpiratory X Seminal vesicle X Thyroids*
X Ovaries X Parathyroids=>
X Trachea* X Uterus* Harderian glands
. X Lung*
Other

X Bone (femur)~

X Skeletal muscle

X Skin*

X All gross lesions and masses*

*Recommended by Subdivision F (November 1984) Guidelines
(a). Organ weigh d body weight rati

Table 3 summarizes absolute and relative liver weight < ta.
Significant increases (p<0.01) in absolute liver weight, liver-
to-body-weight ratios, and liver-to-brain-weight ratios were
observed in the mid- and high-dose males and females when
compared to both control g-oups. The mean absolute weight cf
liver was 23-26% greater than controls in both sexes receiving
2,500 ppm and about 35% greater than controls in the groups
receiving 5,000 ppm pyrethrum extract. No other
treatment-related changes in organ weights were observed:

(b) Gr P

Table 4 summarizes selected data on macroscopic lesion
incidences. Statistical analyse: were not performed ca these
data. The combined incidences of lung masses and nodules were
increased in high-dose animals (19/60 in high-dose males compared
to 7/60 and 10/60 in male controls; 17/60 in high-dose femalex
compared to 9/60 and 7/60 in female controls). The incidences of
liver discoloration were increased in high-dose males and mid-
and high-dose females (20/60 in high-dose males compared to 1/60
and 0/60 in male controls; 7/60 in mid-dose females and 16/50 in




(c)
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high-dose females compared to 0/60 in both female control
groups). These lesions were considered treatment related.

Other common findings included kidney cysts, granular kidneys,
cloudy corneas, liver masses, enlarged scrinal vesicles, ovarian
and uterine cysts, cud alopecia. These lesions occurred with
similar incidences in control and dosed animals and were not
considered to be treatment related.

Micr ic Pathol

Nonn 1 ic lesi : Table S summarizes selected data on
incidences of microscopic nonnecplasgtic lesions of the liver.

Statistical analyses were not performed od nonnecoplastic leasions.
The incidence of vacuolar fatty change of the liver was elevated
in mid- and high-dose males (14/60 in high-dose, 8/60 in mid-

- doge, and 1/60 in both control groups). This accumulation of fat

in the liver could account for the increase in liver weight in
males. However, an increase in liver weight also occurred in the
females, but fat accumulation did not. Thus in females the
increase in liver weights may have been due, 2t least in part, to
microsomal enzyme induction, not fatty change. No other
treatment-related changes in nonneoplastic lesions were observed.

Neoplastic lesiong: Table 6 summarizes data on microscopic
incidences of microscopic neoplastic lesions of the lung.

Statistical analyses were performed on all microscopic neoplastic
lesions except for on the single section of lungs. When a single
section of lung from each animal was examined, an increase in
incidence of alveolar/bronchiolar adenomas and carcinomas was
observed in high-dose females. Because of the small size of the
trunors and the historic variability in incidence of these tumors.
additional lung sections from animals that did not have a
previously diagnosed lung tumor were examined in the high-dose
and control females. Lung tissue was sectioned into 5u slices
and every 10th slide was stained and examined (number of slides
examined per animal was not indicated). Upon reevaluation of the
slides, additional female control animals were found to have
neoplasms (11 animals, 13 animals); for high-dose females, three
additional animals with lung necplasms were identified. The
reevaluation suggested that there was no apparent increase in
incidence of lung necplasms in treated animals (see Reviewer’s
Discussion, Section B). Historical coutrol data of lung
neoplasms was not provided for comparison.

The incidence of liver neoplasms in males of all groups was
higher than in females, but the increased incidence did not
correlate with treatment. Necplasms at other sites occurred
sporadi~ally and generally at an incidence of less than 4%/group.
Same of the more frequently occurring sporadic neoplastic lesicns
include, hematopoietic necplasms {(i.e., malignant

8
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lymphoma/lymphocytic and granulocytic leukemia) and
hepatocellular neoplasms (i.e., adencmas and carcinomas) .

DISCUSSION

A review of the final report and supporting data indicate that tae cenduct
of the study was adequate and the reporting of rl1e results was accurate.

The design of the study was judged adequate to fulfill the intent of the
Subdivision F Guidelines.

Although it appeared that under the conditions of this study, there were
nc statistically significant, treatment related increases in tumor
incidence in mice, additional information is requirld before this
conclusion is made. The incidence of grossly observed lung masses was
increased in both sexes at the high dose. 1Initial examination using cne
lung slice per animal showed that the incidence of alveolar/bronchiolar
adencmas and carcinomas was increased in high-dose females. However, when
additional slices were examined, this increase in incidence was 10 lcnger
observed. The method of resolving this issue by re-examining additicmal
slides of lungs of control and high-dose females may have introduced bias.
The same number of slides should have been examined for lungs of all
groups of animals (including low- and mid-dose groupas) at least in
females. In addition, the number of slides examined per mouse was not.
indicated, and data on the initial evaluation were not substantiated oy
individual animal records. Lung adenomas and carcinomas could zot be
evaluated separately for the data before additional lung slides were
examined. No other trea*ment-related tumors were cbserved.

The IRDC laboratory historical contrxol incidence was not provided for lung
neoplasms in Crl:CD-1 mice. The spontaneous rate of neopiastic lesicms in
Crl:CD-1 mice has been published by Charles River Laboratcries. At 13
months, the incidences of bronchiolar/alveolar adenoma and alveclar

type II adenomas 1. 496 mice (8 groups) were 0-8.8% and 0-20.C%,
respect:ively1 .

The reviewers request that the Registrant submit (1) historica: zontrcl
data for lung adenoma/carcincomas in mice from the testing lab (by
individual study, +2 or 3 years of this study, separate and combined
adenoma/carcinoma incidences); (2) number of slides of lung tissue
examined per animal in control and high dose groups; an¢ (3) if possible,
a comparigon of lung tumor size in the different dose groups as the
reported observations may have represented a difference in size of tumors
but not incidence. In addition, it is requested that the Registrant
submit (4) a summary of the range-finding study results and of the
terminated mouse study, including separate male and female mortality data.

Dosing was adequate in the study. Guidelines state that the highest dose
tested (HDT) must produce adverse effects in animals without substantially
altering the lifespan of the animals. Statistically significant increases
in absolute liver weight, liver-to-body-weight ratios, and liver-to-brain-
weight ratios were cbserved in mid- and high-dose males and females.
Increases in incidences of liver discoloraticn were observed in aigh-dose
males and mid- and high-dose females. The incidence of vacuclar fatty
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change of the liver was elevated in mid- and high-dose males. In high-dose
femalesg, only slight liver enlargement and discoloration were observed,
which may have represented an adaptive liver response rathexr than overt
toxicity. However, since the high dose (834 mg/kg/day} approached the
limit dose of 1,000 mg/kg/day this was considered adequate.

Survival was acceptable in the study (73% and 70% in high-dose males and
females, respectively). Sporadic, yet statistically significant increases
in mean body weight and food consumption were cbserved, but these were not
considered to be treatment related. No statistically significant changes
in hematology parameters were reported.

The LOEL for chronic systemic toxicity was 2,500 ppm based on organ weight
changes and microscopic pathology changes in the liver. The NOEL for
chronic systemic toxicity was 100 ppm.

Clagsification: Core Supplementary (upgradable pending submission of
requested information). .

5

1Lang, P.L. épontaneous Neoplastic Lesions in the Crl:CD-1®(ICR)BR Mbuse.‘
Charles River, 1931.
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